By most definitions of cure, myeloma remains an incurable disease. 'Functional cure' denoting long-term disease control has been described in the context of intense therapies, and it is quite likely that a small fraction of these patients have a complete eradication of the myeloma clone with no more than average risk of myeloma recurring ('real cure').
1-3 However, we have been hampered by the lack of a sensitive way to determine the presence of residual tumor cells as has been possible with chronic myelogenous leukemia, where the universal presence of Bcr-Abl translocation provides the ability to detect extremely small numbers of tumor cells. 4 For the longest time, the need for a sensitive method to determine small amounts of residual tumor was not perceived, primarily because of the inability to achieve even the currently defined deepest remission state (complete response, CR) in any substantial number of patients with available treatments. However, with newer treatment approaches, we can achieve CR in a large majority of patients, including a significant proportion with stringent CR representing lack of clonal plasma cells in the marrow by immunophenotyping. [5] [6] [7] Despite this level of response, studies have shown that the vast majority of patients have residual tumor cells that can be detected with a variety of sensitive techniques. Several studies have demonstrated a consistent improvement in progression-free survival (PFS) with attainment of CR, but its impact on overall survival (OS) has been varied. 12, 13 The impact of depth of response on PFS is not surprising, as that could be a mere reflection of the time taken for the clone to grow to a measurable level following a more effective eradication. Given the toxicity and the impact on the quality of life from the intense therapies required for a CR, it is imperative that MRD negativity translates into improved OS, an essential step on the way to a real cure. To date two large studies have shown precisely this. 8, 10 Both studies have depended on flow cytometry-based detection of tumor cells to define the MRD, but other studies have used ASO-PCR-based approaches for MRD detection. In the current issue of Leukemia, Puig et al.
9 present a comparative study examining the two techniques side by side. The current results, similar to a previous study, clearly demonstrate equivalent ability of the two techniques to detect residual disease, but crucial differences in terms of feasibility. 11 Two issues remain critical; the inability to obtain successful primers in up to a third of the patients, and the absolute requirement for a baseline sample hampers universal adaptation of this technique. These, along with the required expertise and the more universal access to flow cytometry in most of hematology laboratories, makes flow cytometry the method of choice today, and increasing ability to interrogate millions of cells in a short time and increasing number of markers that can be accommodated at a time will lead to increasing sensitivity, specificity and ease of use of this technique. 8, 10 However, there is still a lack of uniformity in the cell processing methodology, specific markers required, the minimum number of cells to be studied and gating approaches that have hampered universal adoption of the technique. 14 The European Myeloma Network has developed a consensus on the approach, which has been utilized in the recent MRC study and defines an aberrant phenotype as a lack of CD19 expression, strong CD56 expression, weak CD27 expression and/or weak CD45 expression. 15 In patients with few events, additional markers such as CD81, CD117, CD200 and/or CD52 can be useful. 8 We have found the use of light chain restriction as an important adjunct to the use of the above set of markers. 16 Another missing piece in this puzzle is what to do with the information regarding MRD status. There is no doubt attainment of MRD negativity is a desirable end point, but it reflects disease biology as much as it does the treatment approach utilized. So, for a given patient, does lack of MRD negativity after a particular treatment approach call for more therapy or if MRD negativity is achieved, does it suggest the need for no additional therapy? Given that additional and often more intense therapy is likely to result in toxicities and affect the quality of life, are there particular patients in whom MRD status is not that important and hence can be spared the additional burden of therapy? Studies in the context of CR status suggest that achievement of CR is critical only in patients with more aggressive or high-risk disease, while those with more indolent biology may not particularly benefit. The recent MRC study of MRD also appears to substantiate this. 8 So there is clearly a tipping point where the cost of therapy (financial and quality of life) justifies the goal of achieving MRD negativity, and is likely determined by the disease biology. This question is likely to require prospectively designed studies utilizing responseadapted therapy strategies that also incorporates biological risk stratification methods.
The MRD debate in myeloma also highlights certain unique aspects of this disease compared to the other hematological disease where MRD has become an accepted clinical practice. All patients with myeloma have a preexisting stage of monoclonal gammopathy of undetermined significance (MGUS), characterized by clonal plasma cells that have not undergone the 'malignant switch' that characterizes the progression to active myeloma. 17 In a situation analogous to high-grade lymphoma arising in the background of follicular low-grade lymphoma, it is possible that an eradication of the malignant clone can be achieved, leaving behind a clonal 'MGUS' population, but with excellent outcomes. However, the current immunophenotypic approaches may not be able to distinguish between the two clones without additional molecular markers of malignant switch. Whole-genome sequencing based approaches that are being studied may allow better discrimination between these states. Another aspect of MRD that requires highlighting is that the flow cytometry-based assessment of MRD is likely to be complimentary to current conventional methods of monoclonal protein assessment, as myeloma cells can survive outside of the marrow, which is the subject of MRD assessment. This is clearly highlighted by the different outcomes seen among MRD-negative patients with and without a CR. 8 In future, sensitive imaging techniques may also compliment this assessment of a true tumor eradication (a.k.a cure), which will allow assessment of all potential tumor compartments. 18 Finally, MRD assessments can be combined with conventional risk factors to predict risk of treatment failure as shown by Paiva et al., 19 where high-risk FISH and MRD positivity were the only predictors of un-sustained CR after autologous transplant.
